Abstract
INTRODUCTION
Water is a precious commodity. Clean drinking water is a basic human need. Groundwater forms a major source of drinking water in urban as well as rural areas. Water is universal solvent so it has the capability to dissolve nearly all natural compounds. Significance of water as natural agent is not only determined by its availability, but also determined by its physical and chemical properties [1] .
Water scarcity is becoming a global concern. Although water covering more than 70% of the earth's surface, it is commonly viewed by peoples as a limitless resource. This view however, is quickly changing because of the freshwater sources are being depleted at alarming rates. Through the increase of water usage & pollution, water scarcity is becoming a problem in which population and industrialization play a vital role. During textile fiber processing, dyeing is a fundamental operation which causes the production of more or less colored wastewaters [2] . On this way, use and disposal of wastewater from textile or other industries are important considerations when assessing environmental impact of textiles. Azo dyes, aromatic moieties linked together by azo (-N=N-) chromophores, represent the largest class of dyes used in textile processing and other industries. The release of these compounds into the environment is undesirable, not only because of their color, but also because many azo dyes and their breakdown products are toxic and mutagenic to life. These industrial waste discharges in water bodies alter the pH; increase the BOD & COD [3] [4] [5] .
Advance Oxidation Processes were based on the generation of very reactive species such as hydroxyl radicals that oxidize a broad range of pollutants quickly and nonselectively [6] . Heterogeneous photocatalysis is one of the most important methods of the new advanced oxidation technologies to be applied to water purification. A newly developed Photocatalyst MBIR Dowex-11 is a cheap, better and has vast potential of transformation of azo dyes [7] [8] [9] [10] [11] [12] . Aim of the present work is to seek attention of researchers towards utilization of solar energy for photo decolorization of azo dye pollutants by Photocatalyst.
MATERIALS AND METHODS

Reagent and Chemicals
Photocatalyst were prepared by following materials Dowex 11 Resin 20-50 mesh (Sisco Chemicals, India Mumbai), methylene blue hydrate for Microscopy (Loba Chemicals India). For immobilization we prepare approximately M/1000 concentration solution of methylene blue in double distilled water and add Dowex-11 resin in this solution and shake well. After completing immobilization of methylene blue inside the pores of resin, filter prepared resin from solution, wash this resin by double distilled water twice and used it as Photocatalyst. All the process carried out in dark place. (Fig-1) , also known as Titan Yellow, Clayton Yellow, and Thiazole Yellow G. Direct Yellow-9 is used as a stain and fluorescent indicator in microscopy. It was successfully applied in analytical methods of magnesium determination in serum [13] , tissue [14] , plant material [15] and rocks [16] . It was also used for estimation of beryllium in waste water [17] , commercial amino glycoside antibiotics in serum samples [18] , and tetracycline antibiotics in chook serum and human urine samples [19] .
Fig-1 Structure of Dye
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Analytical Methods
Photochemical transformation experiments were carried out in glass reactor which containing solution of Azo dye and Photocatalyst. Solution of reactor is continuously stirred by magnetic stirrer during the experiment. The solution is illuminated by halogen lamp (Philips, India) above the reactor which emitted irradiation comparable to visible light. The intensity was measured by photometer (IL1400A). The lamp was surrounded with aluminum reflector in order to avoid loss of irradiation and pH of the solution was monitored by Fisher Scientific Acumen 50. The mechanism of the photo transformation process under UV-Visible light illumination involves an electron excitation and generation of very active oxygenated species that attack the dye molecules leading to photo transformation.
The change in dye concentration is observed simply by Shimadzu-1600 UV/Visible spectrophotometer at λ max . We shuck out 10 ml of solution by pipette at the 10 minute time interval, Filter the catalyst particles and calculate the removal efficiency (X %) of dye solution by this equation.
Where, Ci and Ct are optical densities of dye solution at initial time and at time t respectively.
Chemical Reaction of Dye Transformation
Methylene Blue is a photosensitive dye; when irradiated with light radiations; electronic transition occurs from VB to CB and through intersystem crossing (ISC) electron reach in to triplet state of Methylene Blue. Intermolecular electronic transition starts between photo catalyst, Methylene Blue dye molecules, water molecules and Direct yellow-9 dye molecules resulting into highly oxidizing agents, holes, hydroxyl radicals and super oxide ions (Fig-2) 
RESULT & DISCUSSION
The photocatalytic transformation of Direct yellow-9 was observed at wave length 398-402 nm. The optimum condition was obtained at initial dye concentration 40mg/l, catalyst loading 2gm, light intensity10.4 mWcm-2, pH 7.5 and temperature 303K. Photo transformation efficiency of dye at optimum conditions is shown in fig-3 .
Fig-3 Removal Efficiency of dye
The plot of 1+ log O.D. versus exposure time is straight line which indicates that the photocatalytic decolorization of azo dye follows pseudo first order kinetics (fig-4 ). The rate constant K for the reaction was determined using expression -rate =K [azo dye], K= 2.303 * slope. The rate constant of dye is 1.43*10 -2 min -1 . 
CONCLUSION
Immobilized Dowex-11 has low cost, high catalytic activity and extended potential for reuse. It can efficiently catalyze the decolorization of Azo dye Direct yellow-9 in presence of light. Therefore this technology has very good potential of organic molecule transformation from complex molecule to simpler molecules. Azo dye which pollutes large part of textile effluent can transform in colorless and nontoxic compounds so this catalyst may applicable for industrial purpose for improvement in quality of waste water of textile industries and many others. 
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